Data processing 25
The mass spectra were processed using a custom software named SIEVE, which was developed by 26
Thermo Scientific in Germany. The detailed processing steps and settings in the software are 27 presented as follows: A threshold peak abundance of 1×10 5 arbitrary units in the the two-28 dimensional space of the retention time window from 0−11.05 min and m/z window from 50−500 29 was applied to all ions. The software automatically searched the ions with their peak abundance 30 above the threshold and only ions with peak abundance in the ambient samples 10 times higher 31 than those in the blank samples were retained. Subsequently, all mathematically possible formulas 32 for these ions were calculated with a mass tolerance of ± 2 ppm with the elemental number ranges 33 for even electron ions were also removed. It should be noted that only formulas detected in the 42 three repetitions and observed in all three filter samples for each city were discussed in this study. 43
The peak abundance of a compound in each city sample refers to the average area of its 44 chromatographic peak in the three filter samples and was blank-corrected. After that, the arbitrary 45 abundances of all isomers for a given formula were added up. 46
To reflect the degree of unsaturation of a compound, the double-boud equivalence (DBE) was 47 
where p and q, respectively, refer to the fraction of oxygen and sulfur atoms involved in π-bond 55 structure of a compound that varies based on the category of the compound. For example, 56 3 carboxylic acids and esters are characterized using p = q = 0.5, while p = q = 1 and p = q = 0 are 57 used for carbonyl and hydroxyl, respectively. Since it is impossible to identify the structurers of 58 the hundreds of formulas observed in this study, we cannot know the exact values of p and q in an 59 individual compound. Therefor, in this study, p = q = 0.5 was applied for compounds detected in 60 ESI− due to carboxylic compounds are prone to be ionized in negative mode. However, because of 61 the high complexity of compounds detected in ESI+, p = q = 1 was used in ESI+ to avoid an 62 overestimation of the amount of aromatics. Moreover, if DBE ≤ (p × o + q × n) or X C ≤ 0, then X C 63 was defined as zero. When using p = q = 0.5 and (p × o + q × n) gave an odd number, the value of 64 It should be noted that different organic compounds have different signal response in the mass 68 spectrometer, so uncertainties exist when comparing the peak areas between compounds. In this 69 work, we assume that all organic compounds observed in this study have the same abundance The molecular formula represents the abundance-weighted average CHON+ formula and the area 108 of the circles is proportional to the fourth root of the peak abundance of an individual compound. 109
The color bar denotes the aromaticity equivalent (gray with XC < 2.50, purple with 2.50 ≤ XC < 110 2.70 and red with XC ≥ 2.70). The pie charts show the percentage of each Xc category (i.e., gray 111 color-coded compounds, purple color-coded compounds and red color-coded compounds) in each 112 sample in terms of peak abundance. 113 114 115
